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Tab. 1 Average diversification indexes and subdivisions of functions by city clusters from 2003 to 2010

A VAR Scale VAR Link T P N G G Z F,

ZH T,
3 1.2 1.7

RV, 0.133 0.077 41 0.1 1 12
H: VAR Scale VAR _Link T, P, Ni\G,.C,. Zi FARW R RE DI RE ZREAAREL L 5D s ZHEAL T8 B ki BLTh g )y
iRE A E A AERIIEE S IIRE RIEDIRE R ATIIRE B 00K B MR B AR R R IR R — B R 5
F 21,

R2 20112019 FARRKBE T HITHRE B U IEH S A ThEEH(E

Tab. 2 Average diversification indexes and subdivisions of functions by city clusters from 2011 to 2019

AT VAR Scale VAR Link T, P, N, G G Z F,
FHIT,

JERIIL, 0.452

HRTIL, 0.419 3453 290.3 542 2400
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Tab. 3 Classification of urban functions based on network connections of multi-scale industrial chains
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Fig. 1 Elaboration on subdivisions of scale functions and industrial chain functions of different types of cities

) AR, VIR B ) AR O (1A4S) B2 o SR IX Sed T i RO D g
FF= v B I RE AR/ N e ZAF R BE X A i he i o b iR I3l ol 2RI A U A
AT R Z R BT, O IR — B BEE R 28 AR Okl . — 2
Bi— BT B4 2 AN 31 AR, Hor 17 A N 22 5 3O S A AT s B b 1
—HVERAE— A GO P R AR L B2 ARG REIRE T LURES H dh i 2 1 75 Ui A
GRS, HEKIRERS, Sl EPRERI, Wi RBMHT KRR, RATTESER
BUCECR SO AL S BRI« AL T 8T, BB R 2
FEACAXA R . HOAR DI . B S L 155 6 NI S B S S AL AR B AN B — A i R
BONFRIR IR 5 — B BB 5 A AU A Bl i AT 1) AT s R R 2, LR By
SIS L R AR A B R TR R W 5| T A SR B HL A A
EMT, (HE SR ALE, WARDS S ehrad il e, 25 HA T e AT H
FURATER T B G R 2 o PR o B D REZE AL A5 GO F AN RE S WL B 117 22 RUBE I 2% rp S B
T IR ST PN 5 3T T R R A I R, O LA SR 2 i R R A TR ) ke A
Filo ST B H B ST T B R O AN B R A O 4 2 S 2 R R T T 45 D RE Y 2R
Wi, @ DT (91, HIE14.75%) PREFEADIRESA, RN ZHAL L RIZ
FEACAR A BT, R 50 22 RUERZ b SRR B O, B J3A A aR o3
(74>, W H11.48%) RYDIRESSTIAEGA T I, Hrb o2 Aneil ih AR A B e 2 oy



1044 RG] A ST LR LA 2 AT RURE 0 265 T RE 3 M ISR 7 2435

gtﬁ’f’t%)ﬁﬂ, ﬂ/ﬁ\%‘f/&:\ jL?I%nj(JE 200372010413%2751;]@‘5;@@ %
DR 22 REE R 2% By HAk SRME SRE SR
4.2 mlﬁiﬁﬁfﬁﬂ]ﬁgﬁiﬂTﬁgﬂ%R}Em IW%Z&HZI@%E! dﬁ)ﬁﬂ %,‘ﬁﬂ ﬂiiﬂ?‘é &'Dﬂ

S e RN

ASGEABIEM B B
PALERABR T, AXETE X 28 i
RUE R R E R (13), 4o 5 =R L ©
B O M TEREL&MRA Ry, & 23 B K

F doiz v o | B

WS, Hi— BB A A A S o [ ) @
MR S, St § 2 BN ke | | e
= E—Br B g R Piigz = R %E ®1 5 @ @
0 G005 5% 2 AR B SR el s | 2 oy b
i, Bl EiEe s Eh AR 2] Y| @ | O 10 k.
B, WAL g B 2% o b [k
RHEBE, Ml gEd 54 EIhRE R4 R ® O o
BRI B8 2 43 EL A5 AR 94 1F [ S0 SRIERCY) [0 [ 153 [O46 Em-12
o5 T EE X4 I e BA R HEE T, F 2 TR R A
'ﬁé\ﬂ?%ﬁEZI‘EﬂE"J?é@%Kﬁﬁ%o @ Xj‘ Fig. 2 Evolution matrix of urban functional types

TR R, 5 —BrBeas ok
PAEEIIARE . O M TR AT A — AL SR, Fii— B BEA ST Al
B (ZA1~-5%0), Al EE R AR (RRBEZ N OM 1), &K
IR RZE o J5—Br B AT R T A 4 ) 2 RE XA ol A v HAT 5558 1Y T 17 52 )
CRIKFEECN 0.291), FA—AL GRU AT AR F I . 35 1 IO

XFT 2RO AR BT, D Al S h Rt 7 DI REZ 1A B 5T - RPN B B
TN EE SN TR A Hsens” B B AR R A, JF kG 2
R A S Al X A L IR AR (S S S A SR B B 5 o AT — BB
b £ A HE SRS — T3 T S A K RO A R L R S B, 5 — 7T
HBRAR AT B FE S CAsE b D), R S ) B AR BUR IR 58, (e
PEA R R o J5—Br B R T, 418, Hhar | FORGEHABSRIEVERZ I,
Al Al IR R B PE AR AR R . @ Al e rh 5 2 E DI REFI BRI AE = 6] A
KWK LS PP BRI AR ph il T IR R A, BB 0 nl S AR . DR A
KR R T LR BE 22 5 2 WA KB R L2 [, 4 A4 BRI REER
ZA R T RERE B R AR B A rh . — 7T, AR BRI Z AN R AR 42
At A B TR IR S S15 S —Jrim, AR PR BERE, SRR Y 4
FARBRIK R BE H RERSH I 2 A B 7 T T e, Horh 4 BRI BEIR 5 A2 HEAE HIEE
5o B HiJTTIRES 4 [ DI RE R BRINREZ (W] A CHK - Sy AL iz 4 D0 B0l B L S RE RS
e SR T (BT EEK 2 B R S A AL, 4R Rl (IR R AR AR5 [R]En 1
T 2 FE A BRI R AR IBOBT MR BT oK, R x4 [ AR S 1 Fn 4 ek e 4 3 B HAT IE 1058
I o il — B B2 FE M1 BR U BRI 28 X0 3k T A EL S RS2 20l O AN B R o IR T
PRI RUBE DI REHR & P A RN A e R R AR 25 57, HETTRE IR 1 I 28 SRR RO U] o

& M T SRR TR B O 5 SRR AT & I — LA T B BRI, R[]



2436 i B 2E 784

a. 2003—20104% b. 2003—20104F c. 2003—20104%
ZRAAZ O &R A1 7Y ST S bR
5% &5 &5 i1
_ E & [os21]o) _ E L ER S S
§ QH% 0.921(0.921 5 444%2 § qﬂf‘ﬁ MEBGEURTE S i
= g\] B 0664| _ |0.410/0.664) X g% _ = Jg\] = _ W SiPuRTE R div v
R * * =R =\ 26
=4 | _ ]0.881/0.600{0.881 SE | R O] ARENS 2 B AU A BEEE R
L& S || ek & & &
ik i 4 2R Al 7 4 4Bk Al 7 A 2ER
% DikE TRk Thke £ TrkE TIRE ThkE £Eh TrRE TRk Thke
A ) i
d. 2011—20194¢ e.2011—20194F f.2011—20194% g.2011—20194F
ZREAEAZ O &R A1 Y AT HA R Bk %R
g % 0.58010.462 3% 0.272 gﬁ § 0.001 28 () 138
= B3 [0.653]0.59 = E& = HEE = E8
§ & % o e 5 & g 0.326 § & % 0.185 § & % 0.165
b= ‘;% 0382 — [0.274{0381] B g% 0.516] — |0.431]0.063] & ‘;ﬁ — = 5 % .
2@ — R sives z:ﬁ — [0.132)0.4470371 ?‘-—lﬁ = 02911 0.008 E@ — 0.125] 03
Ml 7 4 4Bk i HJ7 4 4Rk i #i 7 4 4Bk Al 7 A 4Rk
SE£7h iRk Thik Thek SEh DAk Thik TRk 4P Uik TIRE Thik SEh TRk Thik ik
AT 20| 2] i

W 19 0.1.0.05.,0.01 BY K
El3 AR DIRESRAY T i it RS D g G5 4L

Fig. 3 Cross-scale functional correlation indexes from the perspective of different types of urban functions
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Fig. 4 Cross-scale functional correlation indexes from the perspective of different types of film industrial chain connections
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Evolution of urban cross-scale network function differentiation
and correlation effect based on division of film industry chain

GUAN Haoming"?, ZHANG Xueying’, HAO Feilong"?, FENG Zhangxian"’
(1. School of Geographical Sciences, Northeast Normal University, Changchun 130024, China;
2. Key Laboratory of Geographical Processes and Ecological Security in Changbai Mountains,
Ministry of Education, Northeast Normal University, Changchun 130024, China; 3. School of
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Abstract: Exploring the functional status and correlation effects of a city in the cross-scale
networks has significant implications for enhancing its urban functions. In this paper, Chinese
films whose revenue accounted for over 75% of value of the total box office revenue during the
period 2003-2019 were selected as research samples. Then, the functional differentiation of
cities in cross-scale networks encompassing the levels of local, national, and global significance,
as well as the evolutionary characteristics of cross-scale network functional correlations among
different types of cities, was explored based on film industry chains. The results showed that:
(1) A significant urban functional differentiation, characterized as five types, was shown in the
multi-scale networks of industrial chains, namely diversified core cities, diversified hub cities,
diversified node cities, hybrid node cities, and singular peripheral cities. (2) Cities exhibited
dynamic correlation effects among cross- scale network functions, with variations in urban
functional types and industrial chain segments. Generally, this result would be more significant
in cities with comprehensive scale functions and diverse industrial chain functions compared to
those with relatively singular functions. (3) Diversified core and hub cities exhibited significant
correlation effects across various segments, with differentiation in significance and correlation
degree influenced by the network structure and externalities of each segment. Under financial
impetus, the production segment served as the primary channel for diversified node and hybrid
node cities to gradually enhance their enterprise concentration, thereby gaining limited benefits
through network externalities. However, lower enterprise concentration levels and limited
interactions of intra- city industrial chains failed to promote their integration into external
networking. Singular peripheral cities, characterized by a low development level and a sole
focus in scale function and industrial chain function, did not exhibit significant correlation
effects.

Keywords: cross-scale correlation; urban function differentiation; urban network; film industry
chain; evolution



